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(54) METAL MOLD FOR MOLDING MAGNETIC DISK SUBSTRATE AND ITS MOLDING METHOD 

(57)Abstract 

PURPOSE: To obtain a magnetic disk substrate formed with 
precise grooves or pits on both surfaces by enhancing the 
transferability of the projecting parts of metal molds. 
CONSTITUTION: The metal molds have two sheets of stampers 
16, 26 formed with plural annular projecting parts, cores 12, 22 
supporting the rear surfaces of the respective stampers and 
stamper holders 30, 40 for mounting the stampers respectively at 
the cores. Outer peripheral molding surfaces 33, 43 forming the 
outer peripheral surfaces of the substrate are formed on the 
stationary side stamper holder 30 and the moving side stamper 
holder 40. A sliding contact surface 34 with which the outer 
peripheral molding surface 43 of the moving side stamper holder 40 
comes into contact is formed on the stationary side stamper 
holder 30. The stamper 26 mounted at the moving side core and 
the stamper holder 40 are moved toward the stationary side core 
by moving the moving side core 22 toward the stationary side core 
12 when a molten resin is packed into a cavity 2, by which the 
molten resin in the cavity 2 is compressed. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 



18.12.2001 
28.10.2003 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAABQaW32DA408287461P1.htm 2005/06/15 



Searching PAJ 

r 



2/2/<— is 



[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://\Aww19Jpdl.ncipi.gojp/PA1/result/detail/main/wAAABQaW32DA4082874^ 2005/06/15 



(\9)a*m®ftit (jp) 



(12) & 5& (A) (iDfcHPffigi&IISft 

^3^8 -287461 

(43)&BB ¥ja8*f(1996)lli§lB 



(5i) into. 6 mmn itpi&m&^ f i 

G 1 1 B 5/84 7303 -5D G 1 1 B 5/84 

B2 9C 45/26 8807-4F B2 9C 45/26 



&&m& *mnt mmm<os.9 ol & 13 k) 



(21)aJH#^ 


-93941 


(71)ffl®A 


000005108 








#5t£*fcBAfi#J9f 


(22)fflHB 


¥J£7*P(1995) 4fll9B 










(71)tUISA 


000005810 
















*EJS3S*maS 1TI1 «88-i? 






(72)589*8 
















































(74)ft£A 













(54) B89i©€#] «a^^^s«©«»*®x^©^*}* 



(57) 

So 

/^16, 2 6t, ^y^Olffi*$x.537 1 2, 
2 2£. S-nTJcX^>/<«r^n^n^t){^SX^> 
A*;^-3 0, 4 Ot^tlK.T^S,, H^ffllX^v/^ 

3 o&tfi^f&Mx* 4 o »cfci\ S 

s^^ss^r^-r 33, 43 t>m&z 

4 o ©n^fiEj^s 4 3 awr sg&a 3 4 # 

Rl»ffl|3T2 2«r@Sffl!l3Tl 2<Ol5mmW)i<& 
6&t;x^ 4 0^:HSfi!l=i7 T ©^lRlti:^i!) 




1 

mmtv-y h<o&mcttfoLtcam<&fti.zti. mam 

fOflEiagflPMB U v^t MfERjiSffilWi 'J v^t 5 -5. 
i^^ftfliK&SM* <D&»|tc# 5 iuiSRTttffilX * Z"<(D 

mmtf&iitztiT^zc z*¥f®.htzm%.Tj x*g 

CIB*^ 2 ] BjfcJg 1 fyS^JS^xw X * »g<D/£JE;& 
^«©MI2@Sffi!l^ay>^±, P3««^HufB@«il!lX 

crt^<o^««u vygpt, My v^ge^^ffli'N^a 

U iu!BplK)ffi!lX^V^^^ffl!l^lufBSSt^-r5^ 



(2) 8-2 87 46 1 

2 

<oy v^cJgtt^s^^v^gp^rt^Sib^aM^wx 
tmwLonamv&K) z> m 2 ns^ffi^fig-r 

c £ zmWlt? 5Mf^ X?a«<9fiEJg£S„ 

ch*^ 3 ] n#3® 1 w&<m.%?>(^wsi<offle$i 

Jltf <D§ulBBJgffl!l*m y >^*ti> P3«#©flfEH5£fi0X 

10 crt&©3i#<s>y My v^gpof^ffii^m 

U l5^@^fflIX^>^«^fi!l£Oiu^affifcS-r5^ 

an«oitteRr«fl»m u ^*~i±. P3««©iGSnrf&©x 

U luERTSWMX^VACD^fflScOHufBSStS-rS^ 

MGB^flmjay v^irfijfBRiftffliyvyto^^. - 

gj; 0 1^:^ < iog-s© y i/^m^mmmmm 
im&m 4 ] m&m k 2x1*3 fe«s^m^^-< x * a 

30 t5fBRlS!)fflSnsy>^t±, fufB5il6ffl!l^SP»k:@^S 

So 

masmwH-m u >^tMiB@^fi!iy >yt 05 
?r#^i: -r 8«»f-{ x ^ a«©^^sj. 

[■H8H6]IMt9fK 2, 3. 4Xte5Stt<D&»-r 
-<x^S«o^^^ffli/^T. ^K^x-rX^SS* 

50 fffi&m®mzftttiiLit&, ffim^iwimimmtttwm 



-2- 



[H3&S7] IS^JgK 2, 3. 4Xt±5fE©<DffltM-r 

^ijx-f^S K«MB i: # U x— r ;l/x b U t 

^flg^JEifS-r 5 C t t -T SSS^-r X *g«<Dj£ 
Jg73&> 20 

jK y x— r;w = f«ub t # y x-f;^ b y jl/tfJB i 
V btfJgj££ftT^3&tt7VX*S«»c:f5t/->T. 

[000 1] 

[0002] 

l?nx h - 5 -treble, b^v>micj}— b*M> 

lt89**£*\ *fc«, b^y^-^fcf?? 

•y b zcticzv^ %mm.*m s his;* n 

[0 0 0 3] C<9;£S<QJ&«7^X?k::l3^T, 50 



W8-2 8 7 4 6 1 

^yFt LT<9»Xtt b 9 y f V—&m<0 \L v bfcjgfig 

x^^-f^Sf:. Wm^JgfciO^ey bSrls 
¥-T5^j£^SS. tf^XSE^tc^bUv'Xbfc 

[0 0 0 4] Wtfl^T'gl^kr-y b*&&?Z>imk\s 
X, #I18 J F5-28488^&$81C. H^P3««>»a5*8SW/c 

fcjjVr.fcdJc, Sffitc^^Jg^^nfcX^v/^l 6, 
2 6 ££S 1 d <DHSS 1 0 d & <fctf pfift® 2 0 d <DW 

[0 0 0 5] S*aifiKJgT-JK^WX^ffly7X^-y^» 
[0 0 0 6] 

[^^^LJ;^fr5HM] K»T f -<X^StS±»c 
Ainu »«{i0.6/xm N jS^^aZOOrmfcl^cm/J^fc© 

s^-fx^^sB&rs*^, m^v-y b 

testis, ^c^, *9MSOintt, IWK? 

b WJnaia^f^ x ^atf «sbb-t e tc^fc y , 

[0 0 0 7] tt»(7*<fX*&IK& fltft^yKO 

a. s«o^a<o/jN5t^»^^x^a«^a«-rs 

[0008] 

^Mt««xwX^StgOSXlitr<y bO?B«fc»iSL 
fcfl»fl«**2tu ^fieE^-r-fX^SS^-^flDffi^rJg 



-3- 



5 

mm^msm^ ■< x ^ ats<ot>jffi»3z.tt vvy 

tQERTKriBI^JH 'J 5 < t t>-75r<0 ijyy 

jest***- 5jp^B*^dc?nT^5 c t -r 

[0 0 0 9] $fc. C^^^ffl^rcStSt-r^X* 

[0 0 10] £fcv B?ffifflOSW«:j^-rSfc*i)©ai^ 

«fc!-y htfJg^nT^SJKMT^X^gffiKi^T, 
4? y x-7^l/>f 5 Kfifflg i: # y jl-^;1/x h y /l/fitBg t 

So 

[ooi i ] *fc, toffiffl^B^as-rsfjifecofa© 

[0 0 1 2] 



(4) #§H¥8-2 8 7 4 6 1 

tut* Bjmmx*^tm7£W7>*i/s<t<ommz'&. 
stiffly v^k:«LTRi«iffliy yy#««wiLTt., 

JO 

[ooi 3] ajmwx2^s*Rum&Mx2>'*<omffi 

lct± s ^-n^n, CigPtfJgj£2ftT^<So SCoT. CO 
[0 0 1 4] fcC3T% X*V/<©J£KcDl62?tt*:if5i& 

tot, *^W^^S*ffl^TBE 

ssttauajg-rs c t ic <t d , ^}gs*vj^ < jlo^^* 

[0015] sfc. ^'ji-fw; KSii^jKyx- 

30 it, mmmmttfigSiK), g&vmzmasvzm&m 
^j^<-rsci:^T-€So mfc*ftmtftm 
£T'&i$,i„ paa£nm£*&%;zttmT'&i$.i,rct>(D 

[0 0 16] 

[001 7] ^Mm^mt, 04»c^-r<t'5t, pa 

«tt*Ji£U ^OMSfcffiSt<0^«S7 1. 7 1, • * 

*rr£iK§v7^x$'gt&7 0*, s*di^j^^<fc t»«fig-r 

[0018] 1 «> 01 2 ic^-T 

<fc 5 fc, mmmmmtDs x;v 5 2 1 
ot, issi o^LT«»^i6Brtgtc^^nT^ 

SpISfigJ 2 0 i:^#LTV->5„ 

[0 0 19]S£Sl0tt, CcoaSS 1 0«^^rfi!c 
50 -TH^fflil^-fe-y Hit, c<DS^fi!|^-r-b-y h 1 1 



-4- 



7 

1 6 0^JS«*HS«3 7 1 2lc±#>T*5<H^ffi3X* 

T*<HJ6«X*y/<rtHaWHr-3 5fc, S^Sl 0 
£pl*®2 o toiBo+tiff-/ 2icM»yx 
;l/5 2fr60»WIB*i<X^i Sfc^LW 

So 

[0 0 2 0] £fc, Rll&S2 0t±. C£>pJ1&S!2 0<Z># 

r3<*ftte»«iwiBcRrmii^*y v 2 1 Aicwte 

«*TO«3T2 2ICjh»T*<RllW«X*V/Wll* 
)l,$r- (fiJMPMy;/?) 40 1, R««cORli&fflllX 
*V/*2 6^rt^fflI^Rri6ffilI=J7'2 2tC±A6T^o<Rll!) 

«x*://faj|*ii/*r-4 st, imztiitm&r** 
^a«7 o^Rrafflax^ v^2 6^5iiaswx$;i 

[0021] iSlx^y;M nJSbMX^>/^2 

n£*-vtT7^-2 £&£ 0 
[0 0 2 2] Rfi«^#X^y^l 6, 2 6^ SVlC 
¥?TlCE£ftT45^ 6, 2 6<D[rH,v£ 0 

s«7i, 71, -*jg*-r*fc»©«[acDaitti5»tf 

«««tlTV^a. **W«kl43t^T, 

0&/>S<Sj&2tlTtr'»«. 
[002 3]§37l2 f 2 2t±, 

T^5o *37 12, 2 2©SVMC|*,vfroT^*JB» 
let*. flfi#0370*iRifc:*ULfcra««0X#V/« 

13, 2 3ic N #**>vm 6, 2 6ois (mftaffl 

2, 2 2<BRStt©X*>/<3#»l 3, 2 3©^g 

cc^nx^^ie, 2 6o^at— »b 

TV*. »37 1 2, 2 2rtfctt, 4, 
2 4/)M?nTl^o 

[0 0 2 4] HSfflllrrT' 1 2&tfH£ff J^-l*? h 1 1 
S£Lfc4^e^ 2lc^<*:/;M S&Vtlt&tlX^ 



(5) #§3¥8-2 8 7 4 6 1 

S 

Zo Rfi«37 2 2©W8tiHLT«Dx ^Clc. 
xyx**2 7tfRj®HH9:3 7 2 2k:»bT«»»fc:B3e 
«371 2«fc»»oTffi»c»t6nTt^*. li^xW 

2 7<05/y V^rtKlE^nStfXh >2 8 bfc. XS> 
x**2 7^'^-itcE?nb!Xhy2 8 b£ft# 
SftT^**?*— *{*2 8 ai*tbT^o ^— h 
70 *7>-2 8l4, X^x * £ 2 7 ^> U V^Srt<0»E 
fcf&CT* @Sffi[l37l 2flJ'\»»U *<D$fc8WWx 

[0 0 2 5]§7^y;WM?-3 5, 4 5l±, P3 

2T»«^AlCi%mL%:77>^flS3 6, 4 6tfM?tl 
Tl/^e ^X^y;W>t^-3 5, 4 514, #37 
12, 2 2 0X*y^$J*»l 3, 2 3lCX*>vSl 
6, 2 B&KQftlfitfo *37 1 2, 2 2 04»frflSIC 

20 ;l/^3 5, 4 5<077Vy»3 6, 4 6tt, ^y/^ 
16, 2 6<Drt^ffi|tC^$bT. ^^37 12, 2 2 

[0 0 2 6]§X^y/mt^-3 0, 4 0li\ *t 

v^SP3i, 4U, yy^»3i, 4i^yy^o 

*iWc3fi^<^»C^ffiL^a«^7^V^aJ3 2, 4 

2fc**Lt^S. #x>y;WB*;i/^-3 0, 4 0 

(D7^v> ? gP3 2 f 4 2©rtHB^ aatx^^^sfi 

7 O^AS«7&ArSftJftAJgfi3 3, 4 3*fiELT 

30 t^*o HSffilx*v/WA*;l/^— 3 ooyy^3 l 

vwm*)\>?-4 ovHnaami 3 

ffi3 4 3W&«*tlT^*. 

[0027] (let*, §x^y;WS^-3 0, 4 

0 #X£>^1 6, 2 6<Dg. 

rtJB*;l/^— 3 5, 4 5co»«OgO«SH«k:oi^T 

[0028] priftfflSx^v/^a^i/^-4 o©yyy 
gP4 i <ortS 

>Bf»«X*V/W«l*;l/^— 4 0_O77Vy»4 2© 

%HSW^*v/WJS*;l/^— 3 oco»SB3 4©g 
>iS«xjy/WH*;^- 3 0OV 3 i 01*3 

a 

>iSix»;Wfl*;^-3 o®77yy»3 2<o 

rtS (MMBKB3 3 0&) 



-5- 



9 

<DHW 

yl-g 

— 2 8^g) 

[0 0 2 9]^X^V/^i*;^-3 0, 4 0(i S 
X#V^3fc&gpi 3, 2 3KX2V/S1 6, 2 6^9 
#37 1 2, 2 2^^gi5tcK«)ii*tU ^ 
C£*^jL*2n5o WUS*^— 3 0, 4 

0<O7-7Vi?gi53 2, 4 2(i, 6, 2 

[0 0 3 0] 02Srfl3<^Ts #H8&0!l£>:£3J 1 6' 

o ^si <DMatM&tff v wmm 6 o t *m lt 

[003 1] StHJ3£S5 0(±, <§UI^W btfSASn 
S*«y/<fc, *«y/<fr£0®l^tf{&*S£*U C*V£?gIt 

SMSB6 0«u H^SJ 1 O^^-r-fe-y h 1 1 tfHJtS 
n5@S^yu-h6 1t, Rll®!2 0c7)^-tr-y h 
2 1 tfISSn5"I»^7U- h62t, 
U- h 6 1 fcfcffS rTK)^ yu- h62 O&f&^lRlfc 

^f-r K-rs*^— 6 3 1. ojm^y\y-h6 2^m 

oJlSffl!l37'2 2*W&W^7 1 2fflM£I!l£-£5fflB&7 
A6 5t. xi;i^^2 7«:S^ffl|nT l 2fflJ^l!l^ 

U- h 6 1 rtlcii, H^M^-f-fe -y b 1 1 (DXyfr 1 5 

5 1 ttmmznz. £Bti^A6 smx^i^^d^ k 

6 6i±. T%m?4y\s~v&2mm$mm\mtfc>n 

[003 2] 2^Sa^!|£0^M 1 CDISJ»S.I/SM^J11 

3£JSSBl 3±tH^fflSX^V/^l 6*B<<, fLT> B 
JtffiilrnT' 1 2 »c@jgffilX* V/ ^a*;W- 3 ORUm 



(6) #if8-2 8 7 4 6 1 

3 5tc<fc»3. mfeWXZis'Sl 6©MtfI^In7 
1 2 lcffi» LfettflTC C C tcHS £ *u yl-Ji 3 
OtCttJx @5£{ISX*:>vSi 6©yi.SfiS*'@^ffl!lr3 7' 1 
2tSILftWCi:tIg2n5 5 gl^T, X*V 
/<1 6^@S^nfcS^lB!l=i7 1 2?:@^<ftl^-{r-y h 

i i mcmmrzo 

[0 0 3 3] tt±fc Httfc* Bl®W=iT2 2 OX 

-4 SKtFnfl^l/^— 4 ot-ei^u ctv&pji&^v 
•fc-y h2 1 rtt^g-rs, 
[0 0 3 4] #IC. l^Sl 0%^gi6 0©ISy' 

■ 6 0©RT16*'W:/U-h 6 2tC@^-TSo tbT, S 
Jffi&B 6 0 <D h y;l/»M 6 4 ^Iftf^Sli-Tv RlttS 2 0 
O^IS-S-T, aJMM2 otm&Ml ot 

[0 0 3 5] ^jltHCftll, ltfflg@5 0OX^'; 
20 a-^gil> 5"J 1 rtoigm©l!i«ryX;l/5 2 

*^^et-f 2rtt«ai-r5„ ^^e-^^ 2^©^ 
m®mv>ftmt>mTir s t , ssssb 6 0 obe^ a 6 

5£i*flETMBS)U Rr»fflIrjT2 2^:@^ffl|3y'l 2ffll 

^ et^ 2 pwmmmmii, BSJtis. cots, rt 

»ffl!lny2 2\cM&ZtiT^%ajmWX-5>l"Wm&>l' 
y*-4 0ti R7®lffl!l3>'2 20^tt»C#-pT^»-r5,, 
<l<0Rl»)ffll37'2 2©glT'li> RTSlfflax^V/^yl-a* 
4 0<D7^>'^SP4 2 0F<3^aDOSt)yi-SfiR}g® 
30 4 3#H5£ffldX#>vSl 6«0SSffi3 4 fc, gfiSL^O 

[0036] *tiit^ 2rto^ai*wfrsi:, sm 

tbffl|3/'2 2«:HSfi!lny'l 2{|!l^e,^jI?^So Wi^ 
T> Rllfiffl!l37'2 2rtoy-h*y?-2 8^r»ffT*^ 
KlU figJg^n^S«7 0Ocf^?L^M^5i:tt»c, 

* 2 7 OJt«S^«rnTl!)ffl!l3T 2 2 ft^^di? 
^0 fiKfg^n/5:SS7 0«roT»)ffl!]X*V/S2 6*>^gt 
r. fLT, SS6SB 60O K?V1/*S« 6 4 ^rlu^ t it 

mfifflcmmv, 1 o»c^LTRr»M2o^ii 

»®7 0^y1.t- o 

[0037] &mmm<o&m 1 tc* ^fiK^nfcsi^ 

^x^Stg7 0«. i4fcitJ;?li:, -towffitc, # 

tLt^«i7 1.7 1, -jweasns. c 

OM7 0C0^gi5<D5fl2tt®«NolCli, H^ffllX^ 
50 V/^S*^^— 3 0O79V-^g|53 20JgttfCjSCfc 



-6- 



(7) 



#g3¥8-2 8 7 4 6 1 



11 

gg7 2tfJgf££n. »«7 0<DF l iJigt5©#i21igftg5N 
itcti. SSfflJX^V^rt^^l/^-S 5RtfRT!WS!lX 
^V/^rtS*^-4 5^77V->*gl53 6, 4 

icfcvtcmttmi 3 . 7 4*^fig?n5,, 

[0 0 3 8] irC5T\ £Sl fOflgB^T^X^-y^fi 

h= (P • w 4 ) / (32- E 
h ( (3- P • W) / 

gfihfcli, X*>/<£D»{c.}:D, g«70fc:j&££ 

[0 0 4 0] JJLtO (&1) « (h/w) <0. 
fc, OR 2) tt (h/w) >0. 1©*&{C^JST* 

sifgwtis^fi h t commit* * ft-f rt£E* p £ov> 

2000MPa. @{tSiP^d=100rmfcbTl->5„ (5l0tc^$ 

e-r^rtffi^p^#<-r5i^^sso M^tfs x* 

fci&fcti^r-V tT-r-f rtffi*; P =40MPa#i£gTi&.5o 
[004 1] C©*^e7Wrtffi;fr£^*5?3?££LT 

£gJ 1 co^immz 0 U:frtt5EE*Sft£igS#373ii £ & 

[0 0 4 2]SfoT> *HSSMO<fc^lc, ^fcf-rWF'j 
fc J: StS7 0*B«©j?$te-rsc: 

fc^tf^stwc x^v/^iKS£o^i>iaa5^:«ffiica 

«7 OUrSE^TSCitfT^So X£>vS 
[0 0 4 3] #IC, *^t^SS^r^X^lS0S2 



72 



* 7 o^mK>mtt^\cmw.7 ootlt, bemx-cx 

[0 0 3 9] c^i-tr-r-rrtff^Pii, X*^©jg 

* 

• d 3 ) (Si) 

(64 • E • d ) ) (8(2) 

^S©M2<0*fiSWi:c>^T, I6Stfi75ffl^T 

HSgffilX ^^16 ©^SP^rH^illn 7" 1 2 fcita&T 
* < HgffiSlX* ^<Jta*^- 3 0a <0Jg*WJg 1 O 

[0044] *mmm(omfew*zi''tymz : ->\>#-3 

0 at*. igi <Dnmm<omfeM7.*is.>wm*}i'?~3 

20 i/^*gp 3 1 a £ , U V^*gi5 3 1 a £ U >^<JD*f>£»lCig 
•^<73(Rlti:^mb^:3Ei«tD7^>v ; gl53 2 atmt 
1^5. H^ffllX^ >/WH*;l/^- 3 0aOU 3 

1 a^Jitt, Pgg«»C2®^J0^nT^5. £©2 

tt«4vWr-4 0 4)ftjtjA£S4 3^JBS-rSSSf®3 
4 a#Jgj£2ftTl,->3. 

[0 0 4 5] COBJg^X* V/WE^-fl/^"— 3 0 a 
3£^fSP 1 3 JCHSfflflX ^ v/< 1 6 «rK D ft&^ffc. @^ 

So 

[004 6] C ©S^fidX ^ 30atf 

£«fi7 o a*«rt}Bsti* e fmztiumm. 

7 0 a0ftAMO#E1MfttN o {c{±, SSffllX^V/^ 
M*^-3 0 a©7^>^SP3 2©Jgttfc*SCfc3S 
4RG3SP7 2 atfJgjSSnSo ffi 1 ©*SSMTHi, 

@SffilX£ W 3 0 <DZ7^ 3 2 «>rt 

JiBfe, Rli(){i!|X^V>'W^^;V^-4 otO^^V^SP 

®3 3, 4 3£-/j£LTf>£2>\ *HSSWIT*»±, RliftllX 
Z^'WrnfrlV?— 4 0O77>'i ? gl54 20rt^BcD^ 

a> mi®n«sffiii:s*t), miAi ovHMWimma 
[0047] ^(DHoic, m&mx5>z"wm*i\<? 

so H^ffllx ^ * ;V ^- S Loo RTiftMX ^ ^ 



-7- 



13 

[0 0 4 8] 

HsM/^— 3 0, 3 0a j^iSInT 1 2 fcHJ£S*U . 
Rl»«X*^WJB*^^— 4 0 3bW»«3 7 2 2 leg 
S^W^OT^o/c^ 4^SSS0!J<D&S! l bte. rT» 
JMX£>/Wjg*;l/^-4 0 btftmW37 2 2 b£S 

a-TS^HU 0 btfW»ffll37 2 2 bJc^ffipI^ 

B«X?^^JI*;l/^4 0 b. JJHU^3 0b, 
Rl*lffll37 y 2 2bRtf@^ffl!l^Tl 2b^ fglcDfUSS 

[0 0 4 9] pr»WX*V/WJB*^-4 0 bti, «J 

ffll/cIW77V^4 2 b ^^WLtt^o 

s>«4 2 bcortjaasji, ^-r^x^»ffi7 o^sffi 

*Jg«fSn«^ffi4 3 b«LT^5o U >^»4 
snau >y 3 0 b<0*WB/«iBffi3 3 b ^JSgfSJlS 

B4 4 bff»a«nt^*. 
[0050] ^yv^3 0b^ TOHx*>vWB 

^-4 0b^afl!tS2tlSo <l<DftmV^?3 
0 bte, RTSjffl!lX^>/Wa^;V^— 4 0 b^OU V^SP 
4 1 b^g^ti^l^C^^l^gOUV^S 1 b 

U>y»3 1 b fr6 U yy©ttlciW< Sftfc* 
ffiLfcWRO^V^SPS 2 b ^^tLTMo 
^353 2 bOrtJSffiti. fiSE5vrVX^fi«7 0<0ttflffi 
«Btfr**MMBEffi3 3 b*«bt^S. C<Dftm& 
Jgffi3 3bli, tu^Lfccfc^tc, 
;l/^-4 0 bOiHSSH4 4 bt»»-rs 0 WV^3 
0 boy V^gP3 1 blcli. Rr»«37'2 2 bO^le 
Fay F3 8#Rtt5ttT^So 7 
2 2bF*3&Ct±> ^KD7K3 8^LT^r^3 
0 b^@^ffl!|nT 1 24>#filCftM > r&'**3 9ffrtl 

[005 1] HSfflif^TM 2b»Cl±, HSfiU*V<l 

6*i«!K«-r*fc»©jiffi*3i?Li 9w«aw^iasti 

[0 0 5 2] HSfllX^vM 6tf. *©rt«*<H«ftl 
X^>/^^^;l/^~3 DH^M^T 7 1 2 Mc@ 



(8) #gfl¥8-2 8 7 4 6 1 

W*BS«ll37'i 2btc@^-r§ e jmyy^3 0b 
tt> qTiftffll|372 2bJcrtK«nT^5^*3 9Jc± 

i b»i:^n5^ ^ayy^3 0bO7WS3 

2bl±, Mx^y^i 6<ott/§^*cjg&6LT. £<D 
WfcMTsZ^/M SommWtWSM^T 1 2 blclfb 
Wt5o ^JRU>^3 0btt. *VK07K3 8^L 
TRllWBIny'2 2 bfc«{Dft»6ftT^5fc<D<0. "Tift 
ffl!J:372 2 btc#LT^tS^T% fio#li:Hfi«=i7 r 
10 1 2 bftKf^snTl^Sfcft. ffiffiilglC^V^T, *T 
»ffi|^7 2 2 btfH^«37 1 2 bfflkNg«jL<J;-3£L 
^Uvy3 0bti. #^@^ffl!lX^>/^l 6 
fcJSttU HffiBOT l 2 b &04ftttttHIflUi£t>e 
ttBy V^3 0 bti\ Ml b^C 

[0 0 5 3] ^Vf-r-f 2 <OJE$e®glc45^T> Rlttffll 
372 2 b^a^fflanZl 2 bM^&W}TZ>£. C(D& 
20 B^oT, Rli&ffllny2 2 blc@^nTl>£RTftffll 

»WX*VyW«*J^-4 0 b*±. *©»»ffi4 4 b 
#iS«|a7l 2fe:»UT««»»bav^JBy>^3 

0 bOD^S^BS3 3 bfc«»fcLfctt«T?»»"r*o 
[0 0 5 4]fi£oT> **SS^C^3l^Tt. ^l^SS 

30 [0 0 5 5] Sfc. U±04MMflrOX>V/^ </vf 

tife, F/^vFi: LT4HBR1R7 1 , 7 1, 

la, 1 bli\ hrt^jEUSny 2 

2, 2 2 b^rtSgbfcffiBSri7 f «il^t>OTSS7b\ fiE 

[0 0 5 6] ffllciSBgr^X^I^S 

1 ©SaiW^^T^ 09^mv^TUiH^'rSo 09ti. 
40 0 2.5" iKar^ X^ffl77Xf 7 ^Ifi^ISW^) 

{Sot, c<DW&*ffirc-rrctbic\±, 09<tt>. 

D790k:^snfeKBffiT23X:oja«fc:»V^TjB3£«n 

[0 0 5 7] ^CT% fttf^tt*^3000MP 
50 aMiO^?Xfy*S8^ IMr^X^lffi^M 



-8- 



IS 

x * s c t itX' a So 

[0 0 5 8] &»C, #f§Wfc&S«E§lxW'X?S«<9Jg 

s„ ;*3issw<D«»-r.rx$'S«7 o ca, @iot^ 
■r £ ^ jc, Brffi^-Dgport^ 7 5 1 c*i*«vh«hse 

SBOW17 6. 7 6£<D3/f«ijilC&oTVS„ 
rti!7 5 tJH7 6 tit, StWcg&o/c^X^-y^ 

froimmi i c. 7ic, ■• xitv-y hit&mztir 
vs. c v>£ $ &mm<D7^ 7 o c*wm 

mmit, s-r. ^•«(x^vs)7 6«r«fie-rs^si^ 

BM^r^rt *'3BK2 ftS * T'#*m S i: f-5 t.Cf 
&S. C<9#au:<fc!)3»#tgC>^7VX?:/7X^ 

[0 0 5 9] K^TVX^fllT'^X^-y^aglCfcVT 

©ig^tt*(Rj±^-&stv5^i*>&w. mmmm.it 
m^ffim*m^z»&mtt&zrcit>. a««^fca*as-r 

S14Htfg#£ftS. 

[0060] fc^ **SSMT?l±, 2aacDSSofc 
8tJ3§*»ffi*m£ LTfflVT, §17 0 c<0fii7 5?: 

IS 7 6 *a*Sf$fii«^V«i!ii-?J&iRLT, S««^JC 
W#ZtiZi®&.TZ&e.*ffi%.tE*i5 <fc ? KUTVS. 
[006 1] fi|g7 0c©fll7 5*mi£?2> 

^BltLTtt, aMnSMHl<*lr\ MiEbfctfyx-x 

>&«fflgfc£*/iivs„ *fc cne»«»fiioftfi»Cv m 

[0 0 6 2] 0 1 Itt, »««S<7)^?¥tt^t*B»C^ 

j^-rsisxatf-y h<Dm^tcom&itBvrci><DV3c> 

g&CD{h&<D& £ * h L £ £ CO h / H <Dfe<D C t T* 
S^StfifeS. CCT% J8£3Sft2fs«:ASTM D638lc#i5£S 



(9) 8-2 87 4 6 1 

[0063] ^fc, m&ttmtKzmmvwuk&bm^ 

&tt£ltTZ>t^ ; jfflmit&5» C<Dfzlb, JH7 6? 
Tk^tiASTM D570k:^2nfcii^T*23t;cDigSfc:*5 

^>«Si*HA^fe.nS. StiT, *K7 0 c^A-il 
7 6*Jgj£T3lSJBIi;lxT&. S«lfi5^«^<g<, E.O 
ftMWfiir\ 7t;l/77'XJi?'J*U7^v«^ #U 
i/ltfBifcfB vs. 

[0 0 6 4] VA±.<D&o\C, Sgf-fXi'fflyyXfy 
i-Iffi7 0c%, tKB^SBtOrt/f 7 5tSSSPc0y1-e 
7 6, 7 6i:<0 3Jl«3tleU rtf 7 5^Vx-f* 
-Y 5 KttflB, sK y x— f^l/x h y ;l/#|g x y ;l/^7l/^. ^ 

20 v*uy4i/mm, #yy<^i/-<vxv«i3g<ovrti^ 

S7 0 c^iSCi: 7t)^S So 

[0 0 6 5] Kts, m\(o^M.mmfm2cr>^:mm<om. 

[0 0 6 6] 

30 Xt±tf<y h^«g5t|g^?nrcSiK«r»5Ci;^t?« 
[0 0 6 7] Sfc, ffi^WfCcfcntf, »Si<0«|«WSi 

ir s c t ttr%, GBt^ -y poiieett^rig* s c t 

€S„ 

[0S<Df8P|ifct&lil!] 

[0 1 ] *^wtc«s^ i <Dnmm<»i£&$im<DWim® 
-/o [02] *mucm%m i ©jyss^fiK^^Ms^ss 
[03] *mi\c&&mi<omm<oim&m<omvm 

HJiS-pa&S. 

[0 4 ] *mi\cmzm i ©*»«io«*^!fc * 

*S WcM.tfcr* X ^S«co»fffi0T*fe S. 

[0 5] x^v/^pfg^e^a^+i-exwrtffTji: 
[06] &$mic&zm2<Dmmm<Di&m£si<Dmffim 
io [07] *mn\c&*mz<omB&.m<»fm£mc2iK>f$. 



-9- 



17 

ess] *§m\c&zm3(onBizm<Df&j&£m<D9rmm 

[09] «E*mott^f5»tt*i:aain«i:OH«** 

[gio] i?mi\m*m2<om&m<oun. : fj7,>7m 

[011] »«E*fSo*JPtt*fcK^*kOH«*^-r 

[012] se*coaBt^^x^s«o^^s^»fS0 

[ft^SiW] 

1, la, lb, 1 d-*»4S, 2-*+£T--f. 1 
0, 10 a, 10 b, 10d-im 1 1-^7 

12, 1 2b-l£l37, 1 3- (S^ffiilnT 
£0) X*>v«3*6k 1 5-xy;K 1 

2 0, 2 0 b, 2 0d-qmS!> 2 1 -rTKHBI^ 
-Y-feyK 2 2, 2 2 b»-RT»ffll37\ 23- (RTiSfflK 
37©) X^V/^j^SP. 2 6 -oT«jffllX*V/^ 2 7 
-JIS/j:*^ 2 8-y-h*7^ 3 0, 3 0 a, 3 



(10) #gfl¥8-2 8 7 4 6 1 

0 b-i«IWaX>V^*;l/?- 3 1, 3 1a, 3 

1 b •• yv^ffl, 3 

2, 3 2a, 32b • (l^MSX^y^^;^- 
<0) -^V^ffi. 3 3, 3 3 b ■ (H^lHSttJgX*:/ 
;**;1^-<Q) ^H^EJgffi. 3 4, 3 4 a, 4 4 b -S 

3 5-HS«X*V/^rtJB*7l/^-, 36- (H 

s«x#v/<rtjB*7i/^— o» 7^>>^as> 4 0, 4 0 

b-pI»«|X*>/WJH*^-. 4 1, 4 1 b- 07 

i60Bx^v/WS^^-) oyym 42, 42b 

3, 4 3 b- (RT««X*V/WJB*7l/^-©) iUBJ* 
Jgffi. 4 5-RT»«X*vy^rtH*;l/^-. 4 6- (rJ 

SS. 5 1—>U^ 5 2-7X;k 6 0-^ 
B. 6 1-IS^^U-K 6 2-RT»^>f^U- 

A. 6 6-X^i^?P7 K 7 0, 7 0 a, 7 0 c - 
iMf^X^lfi, 7 1, 7 1c-im 7 2-g 
7 2a-l«|HW, 7 5-rtB, 7 6-Jtic 




-10- 



(11) 



8 7 4 6 1 



[03] 




•r 



[06] 

@6 




[04] 

04 



[05] 

05 




70 72 „ 

E 
c 



04. 



[07] 

07 



500 

200 
100 
50 

20 
10 





■ 








P-SDMPa / / 




\ If 

. P=30MPa //* V 


f P-TOMPa 



0.2 0.5 1 



72* 



Bj" 



™ 70a. 



-11- 



(12) 



fl¥8-28 7 4 6 1 





(13) 



8-287461 



imi 2] 

012 



2CM 




lOd 



(72) mim m%m ®n 



(72)58Ui;g ±ffl Xtt 

*EJ«JE*Wfi«— Tl 1 #88^ Bat*' 

*EJfr3?*rfjfi»-TS 1 #88^ B£r? 



-13- 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-287461 
(43)Date of publication of application : 01.11.1996 



(SDlntCI. GUB 5/84 

B29C 45/26 



(21 Application number : 07-093941 (71 Applicant : HITACHI LTD 

HITACHI MAXELL LTD 

(22)Date of filing : 1 9.04.1 995 (72)Inventor : KURAMOTO HIROKI 

YOSHD MASAKI 
EBINUMA NAOTAKE 
OTA NORIO 
SAKAMOTO AKITO 



(54) METAL MOLD FOR MOLDING MAGNETIC DISK SUBSTRATE AND ITS MOLDING METHOD 

(57)Abstract: 

PURPOSE: To obtain a magnetic disk substrate formed with 
precise grooves or pits on both surfaces by enhancing the 
transferability of the projecting parts of metal molds. 
CONSTITUTION: The metal molds have two sheets of stampers 16, 



26 formed with plural annular projecting parts, cores 12, 22 
supporting the rear surfaces of the respective stampers and 
stamper holders 30, 40 for mounting the stampers respectively at 
the cores. Outer peripheral molding surfaces 33, 43 forming the 
outer peripheral surfaces of the substrate are formed on the 
stationary side stamper holder 30 and the moving side stamper 
holder 40. A sliding contact surface 34 with which the outer 
peripheral molding surface 43 of the moving side stamper holder 40 
comes into contact is formed on the stationary side stamper holder 
30. The stamper 26 mounted at the moving side core and the 




stamper holder 40 are moved toward the stationary side core by 
moving the moving side core 22 toward the stationary side core 1 2 
when a molten resin is packed into a cavity 2, by which the molten 
resin in the cavity 2 is compressed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the shaping metal mold of the magnetic-disk substrate for fabricating the magnetic-disk substrate 
with which disc-like is accomplished and two or more slots or pits are formed in the both sides with injection 
molding Disc-like fixed side La Stampa which disc-like is accomplished, and the heights corresponding to said 
slot of said magnetic-disk substrate or the configuration of a pit are formed in the front face, and forms one field 
of this magnetic-disk substrate, Accomplish disc-like and the heights corresponding to said slot of said 
magnetic-disk substrate or the configuration of a pit are formed in the front face. Disc-like movable side La 
Stampa which is allotted so that this front face may face said front face and parallel of said fixed side La 
Stampa, and forms the field of another side of this magnetic-disk substrate, The annular fixed side periphery 
ring which touches the periphery section of said disc-like fixed side La Stampa, The annular movable side 
periphery ring which touches the periphery section of said disc-like movable side La Stampa, To the cavity 
formed between said fixed side La Stampa and said movable side La Stampa, said fixed side periphery ring, and 
said movable side periphery ring Are movable in the direction approaching the fixed side supporter material 
which the sprue for leading the melting resin from an injection molding machine nozzle is formed, and supports 
said fixed side La Stampa from the rear face, and said fixed side supporter material. It has the movable side 
supporter material which supports said movable side La Stampa from the rear face. To said fixed side periphery 
ring, said movable side periphery ring, and one [ inside and / at least ] ring The periphery shaping side which 
forms the peripheral face of said magnetic-disk substrate is formed, and by migration of said movable side La 
Stampa accompanying migration of said movable side supporter material Movable, said movable side ring 
which is in contact with this movable side La Stampa also touching said fixed side ring to this fixed side 
periphery ring, this movable side periphery ring, and the ring of inside and another side Shaping metal mold of 
the magnetic-disk substrate characterized by forming the slide contact side in slide contact with said periphery 
shaping side of one [ said ] ring. 

[Claim 2] In the shaping metal mold of a magnetic-disk substrate according to claim 1 said annular fixed side 
periphery ring To said disc-like fixed side La Stampa, the ring section with the almost same bore annular 
possible [ outside attachment ] as the outer diameter of this fixed side La Stampa, It has the annular flange 
which touches said front face by the side of a projection and the periphery of said fixed side La Stampa to the 
core side of this ring section. Said annular movable side periphery ring To said disc-like movable side La 
Stampa, the ring section with the almost same bore annular possible [ outside attachment ] as the outer diameter 
of this movable side La Stampa, It has the annular flange which touches said front face by the side of a 
projection and the periphery of said movable side La Stampa to the core side of this ring section. The 1st 
periphery shaping side in which the inner skin of said annular flange of one ring forms a part of peripheral face 
of said magnetic-disk substrate is accomplished among said fixed side periphery rings and said movable side 
rings. Shaping metal mold of the magnetic-disk substrate characterized by accomplishing said slide contact side 
where the peripheral face of said annular ring section of the ring of another side ****s to this 1st periphery 
shaping side, and accomplishing the 2nd periphery shaping side in which the inner skin of this annular flange of 
the ring of this another side forms the remainder of the peripheral face of this magnetic-disk substrate. 
[Claim 3] In the shaping metal mold of a magnetic-disk substrate according to claim 1 said annular fixed side 
periphery ring To said disc-like fixed side La Stampa, the ring section with the almost same bore annular 
possible [ outside attachment ] as the outer diameter of this fixed side La Stampa, It has the annular flange 
which touches said front face by the side of a projection and the periphery of said fixed side La Stampa to the 
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core side of this ring section. Said annular movable side periphery ring To said disc-like movable side La 
Stampa, the ring section with the almost same bore annular possible [ outside attachment ] as the outer diameter 
of this movable side La Stampa, It has the annular flange which touches said front face by the side of a 
projection and the periphery of said movable side La Stampa to the core side of this ring section. One ring 
among said fixed side periphery rings and said movable side rings It is formed so that the path of the inner skin 
of said the annular flange may become larger than the outer diameter of said annular flange of the ring of 
another side, and this inner skin constitutes said periphery shaping side. The ring of this another side Shaping 
metal mold of the magnetic-disk substrate characterized by forming the slide contact side which ****s to this 
periphery shaping side of one [ this ] ring more greatly than the outer diameter of said the annular flange. 
[Claim 4] It is the shaping metal mold of the magnetic-disk substrate characterized by fixing said fixed side 
periphery ring to said fixed side supporter material, and fixing said movable side periphery ring to said movable 
side supporter material in the shaping metal mold of a magnetic-disk substrate according to claim 1 , 2, or 3. 
[Claim 5] In the shaping metal mold of a magnetic-disk substrate according to claim 1, 2, or 3 among said 
movable side periphery rings and said fixed side rings one ring It is fixed to supporter material. While 
corresponding among said fixed side supporter material and said movable side supporter material among said 
movable side periphery rings and said fixed side rings the ring of another side It is prepared in the supporter 
material side of another side movable at one [ said ] supporter material among said fixed side supporter material 
and said movable side supporter material. To one [ said ] supporter material Shaping metal mold of the 
magnetic-disk substrate characterized by preparing the energization member which energizes the ring of said 
another side to the supporter material side of said another side. 

[Claim 6] In the shaping approach of the magnetic-disk substrate which fabricates this magnetic-disk substrate 
using the shaping metal mold of a magnetic-disk substrate according to claim 1, 2, 3, 4, or 5 Melting resin is 
injected in said cavity from said sprue currently formed in said fixed side supporter material. The shaping 
approach of the magnetic-disk substrate characterized by moving said movable side supporter material to said 
fixed side supporter material side, and compressing said melting resin in said cavity after injecting said melting 
resin. 

[Claim 7] In the shaping approach of the magnetic-disk substrate which fabricates this magnetic-disk substrate 
using the shaping metal mold of a magnetic-disk substrate according to claim 1 , 2, 3, 4, or 5 One among 
amorphous polyolefin resin and poly methyl pentene resin of resin (it considers as outer layer formation resin 
hereafter.) Fuse and this outer layer formation resin of an amount smaller than the volume of said cavity is 
injected in this cavity from said sprue currently formed in said fixed side supporter material. One among 
polyetherimide resin, a polyether nitrile resin, norbornene system resin, and fiber consolidation mold resin of 
resin (it considers as inner layer formation resin hereafter.) After fusing and injecting said outer layer formation 
resin in said cavity, The shaping approach of the magnetic-disk substrate characterized by moving said movable 
side supporter material to said fixed side supporter material side, and compressing the resin in said cavity after 
injecting this inner layer formation resin in this cavity and injecting said inner layer formation resin. 
[Claim 8] The magnetic-disk substrate characterized by being formed by one of resin among polyetherimide 
resin, a polyether nitrile resin, norbornene system resin, and fiber consolidation mold resin in the magnetic-disk 
substrate with which disc-like is accomplished and two or more slots or pits are formed in the both sides. 
[Claim 9] In the magnetic-disk substrate with which disc-like is accomplished and two or more slots or pits are 
formed in the both sides In the inner layer which accomplishes disc-like, and this inner layer, it has a wrap outer 
layer and two or more of said slots or pits are formed in said outer layer. Said inner layer It is formed by one of 
resin among polyetherimide resin, a polyether nitrile resin, norbornene system resin, and fiber consolidation 
mold resin. Said outer layer The magnetic-disk substrate characterized by being formed by one of resin among 
amorphous polyolefin resin and poly methyl pentene resin. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the magnetic-disk substrate with which the slot or the pit was 

formed in both sides, its shaping approach, and its shaping metal mold. 

[0002] 

[Description of the Prior Art] In the conventional magnetic hard disk, in order to lose a cross talk, the guard 
band is prepared between trucks and this has become the hindrance of densification. Then, the method which 
plans high density is proposed by preparing the pit for preparing between trucks the slot where width of face is 
narrow as a guard band, or performing a truck servo. 

[0003] In the magnetic disk of this method, in order to form the slot as a guard band, or the pit for truck servoes, 
on a glass substrate, a photoresist is applied and the approach of etching and the approach of imprinting a slot 
and a pit with injection molding are. There is a fault that the process of the approach of applying a photoresist 
and etching is also complicated, and time amount and cost start on a glass substrate. Compared with this, the 
approach of imprinting a slot and a pit with injection molding is used also by shaping of an optical disk 
substrate, and are time amount and an effective approach in cost. Since it is more advantageous in storage 
capacity to form a concavo-convex slot and a concavo-convex pit in both sides of a substrate when imprinting a 
slot and a pit with injection molding, the approach of generally imprinting to both sides of a substrate is 
performed. 

[0004] The approach of fabricating with injection molding as an approach of imprinting a slot and a pit with the 
metal mold which established the concentric circular slot in JP,5-28488,A is shown. Moreover, as shown in 
drawing 12 , the approach of imprinting a slot and a pit to both sides of a substrate with injection molding is 
mentioned by providing La Stampa 16 and 26 by which the projection was formed in the front face in lOd of 
cover halfs of Id of metal mold, and 20d of both ejector halfs. 

[0005] When fabricating the plastic plate for magnetic disks with injection molding, as for the construction 
material of this plastic plate, polycarbonate resin, polyimide resin, acrylic resin, etc. are used conventionally. 
[0006] 

[Problem(s) to be Solved by the Invention] The track pitch formed on a magnetic-disk substrate is 1.6 
micrometers, and 1.0 micrometers and the flute width of the width of recording track are [ 0.6 micrometers and 
a channel depth ] very as minute as 200nm. Furthermore, for attaining densification, it is necessary to make 
small a track pitch and the width of recording track. For this reason, when manufacturing the disk with which 
the slot and pit where width of face and the depth are minute are formed using metal mold, to raise the imprint 
nature of a slot or a pit is desired. Then, in manufacturing the magnetic-disk substrate with which a slot and a 
pit are formed, the object of this invention is offering the shaping metal mold of the magnetic-disk substrate 
which can raise the imprint nature of a slot or a pit, and the shaping approach using this. 

[0007] Moreover, high surface smoothness is required from the point of the flattery nature of the magnetic head, 
and a magnetic-disk substrate needs to hold down the amount of face deflections to 10 micrometers or less. 
However, there is a trouble that deformation at the time of shaping can be large since the mechanical strength is 
low, and the above-mentioned conditions cannot be satisfied in the construction material of the plastic plate 
used now. Then, other objects of this invention are offering a magnetic-disk substrate with the small 
deformation of a substrate. 
[0008] 
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[Means for Solving the Problem] The shaping metal mold of the magnetic-disk substrate for attaining said 
object Disc-like fixed side La Stampa which disc-like is accomplished, and the heights corresponding to the slot 
of a magnetic-disk substrate or the configuration of a pit are formed in the front face, and forms one field of this 
magnetic-disk substrate, Accomplish disc-like and the heights corresponding to said slot of said magnetic-disk 
substrate or the configuration of a pit are formed in the front face. Disc-like movable side La Stampa which is 
allotted so that this front face may face said front face and parallel of said fixed side La Stampa, and forms the 
field of another side of this magnetic-disk substrate, The annular fixed side periphery ring which touches the 
periphery section of said disc-like fixed side La Stampa, The annular movable side periphery ring which 
touches the periphery section of said disc-like movable side La Stampa, To the cavity formed between said 
fixed side La Stampa and said movable side La Stampa, said fixed side periphery ring, and said movable side 
periphery ring Are movable in the direction approaching the fixed side supporter material which the sprue for 
leading the melting resin from an injection molding machine nozzle is formed, and supports said fixed side La 
Stampa from the rear face, and said fixed side supporter material. It has the movable side supporter material 
which supports said movable side La Stampa from the rear face. To said fixed side periphery ring, said movable 
side periphery ring, and one [ inside and / at least ] ring The periphery shaping side which forms the peripheral 
face of said magnetic-disk substrate is formed, and by migration of said movable side La Stampa accompanying 
migration of said movable side supporter material It is characterized by forming the slide contact side in slide 
contact with said periphery shaping side of one [ said ] ring movable at this fixed side periphery ring, this 
movable side periphery ring, and the ring of inside and another side, said movable side ring which is in contact 
with this movable side La Stampa also touching said fixed side ring. 

[0009] Moreover, after the shaping approach of the magnetic-disk substrate using this shaping metal mold 
injects melting resin in said cavity from said sprue currently formed in said fixed side supporter material and 
injects said melting resin, it moves said movable side supporter material to said fixed side supporter material 
side, and is characterized by compressing said melting resin in said cavity. 

[0010] Moreover, the magnetic-disk substrate for attaining the object besides the above accomplishes disc-like, 
and is characterized by being formed by one of resin in the magnetic-disk substrate with which two or more 
slots or pits are formed in the both sides among polyetherimide resin, a polyether nitrile resin, norbornene 
system resin, and fiber consolidation mold resin. 

[001 1] Moreover, other magnetic-disk substrates for attaining the object besides the above In the magnetic-disk 
substrate with which disc-like is accomplished and two or more slots or pits are formed in the both sides In the 
inner layer which accomplishes disc-like, and this inner layer, it has a wrap outer layer and two or more of said 
slots or pits are formed in said outer layer. Said inner layer It is formed by one of resin among polyetherimide 
resin, a polyether nitrile resin, norbornene system resin, and fiber consolidation mold resin. Said outer layer It is 
characterized by being formed by one of resin among amorphous polyolefin resin and poly methyl pentene 
resin. 
[0012] 

[Function] First, after closing metal mold, melting resin is injected in a cavity from the sprue currently formed 
in fixed side supporter material. Then, movable side supporter material is moved to a fixed side supporter 
material side, spacing of movable side La Stampa and fixed side La Stampa is narrowed, and the melting resin 
in the cavity formed among both is compressed. At this time, the periphery shaping side currently formed in one 
ring and the slide contact side currently formed in the ring of another side **** among a movable side ring and 
a fixed side ring by migration of the movable side ring accompanying migration of movable side supporter 
material. Therefore, even if a movable side ring is displaced relatively to a fixed side ring, melting resin leaks 
and it does not almost come out from between rings. 

[0013] Heights are formed in the front face of movable side La Stampa and fixed side La Stampa, respectively. 
Therefore, the slot or pit corresponding to these heights is formed in both sides of a substrate. As mentioned 
above, the substrate with which the slot or the pit is formed in both sides can be formed with compression 
injection molding by using the metal mold of this invention. 

[0014] By the way, as an approach of raising the imprint nature of the configuration of La Stampa, there are an 
approach of raising a die temperature and the approach of heightening cavity internal pressure. By the approach 
of raising a die temperature among these approaches, when picking out a substrate from metal mold depending 
on the temperature of metal mold, a substrate may deform. On the other hand, such evil is not produced by the 
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approach of heightening cavity internal pressure. Therefore, the magnetic-disk substrate with which the slot or 
pit where deformation is small and precise is formed can be obtained by carrying out compression injection 
molding using the metal mold of this invention. 

[0015] Moreover, among polyetherimide resin, a polyether nitrile resin, norbornene system resin, and fiber 
consolidation mold resin, with the substrate currently formed by one of resin, a mechanical strength increases 
and deformation at the time of a revolution of a substrate can be made small. Furthermore, in what formed the 
substrate in the inner layer and the outer layer, and formed the inner layer and the outer layer with different 
construction material, while being able to raise a mechanical strength and being able to make small deformation 
at the time of a revolution of a substrate, the imprint nature of a slot or a pit can also be raised. 
[0016] 

[Example] Hereafter, the various examples concerning this invention are explained using a drawing. First, the 
1st example of the shaping metal mold of the magnetic-disk substrate concerning this invention is explained 
using drawing 1 - drawing 5 . 

[0017] As shown in drawing 4 , the metal mold of this example accomplishes disc-like, and forms in the both 
sides two or more circular sulci 71 and 71 and the magnetic-disk substrate 70 which has — with injection 
molding. 

[001 8] The metal mold 1 of this example has the cover half 10 fixed to the nozzle 52 of an injection molding 
machine, and the ejector half 20 prepared possible [ relative displacement ] to the cover half 10, as shown in 
drawing 1 and drawing 2 . 

[0019] The fixed side die set 1 1 with which a cover half 10 accomplishes the periphery of this cover half 10, 
The fixed side core 12 prepared in this fixed side die set 1 1 (fixed side supporter material), Disc-like fixed side 
La Stampa 16 which forms one field of the disc-like magnetic-disk substrate 70, The fixed side La Stampa 
periphery electrode holder 30 which stops the periphery side of disc-like fixed side La Stampa 16 to the fixed 
side core 12 (fixed side periphery ring), It has the sprue 15 which leads the melting resin from the nozzle 52 of 
an injection molding machine to the cavity 2 between the fixed side La Stampa inner circumference electrode 
holder 35 which stops the inner circumference side of disc-like fixed side La Stampa 16 to the fixed side core 
1 2, and a cover half 1 0 and an ejector half 20. 

[0020] Moreover, the movable side die set 21 with which an ejector half 20 accomplishes the periphery of this 
ejector half 20, The movable side core 22 prepared in the direction approaching the fixed side core 12 in the 
movable side die set 21 movable (movable side supporter material), Disc-like movable side La Stampa 26 
which forms the field of another side of the disc-like magnetic-disk substrate 70, The movable side La Stampa 
periphery electrode holder 40 which stops the periphery side of disc-like movable side La Stampa 26 to the 
movable side core 22 (movable side periphery ring), The movable side La Stampa inner circumference 
electrode holder 45 which stops the inner circumference side of disc-like movable side La Stampa 26 to the 
movable side core 22, It has the ejector 27 which makes the fabricated magnetic-disk substrate 70 release from 
mold from movable side La Stampa 26, and the gate cutter 28 which pierces the feed hole of the fabricated 
magnetic-disk substrate 70. 

[0021] The space which is surrounded by fixed side La Stampa 16, movable side La Stampa 26, the fixed side 
La Stampa periphery electrode holder 30, the movable side La Stampa periphery electrode holder 40, the fixed 
side La Stampa inner circumference electrode holder 35, and the movable side La Stampa inner circumference 
electrode holder 45, and is formed in them serves as the mold cavity 2 with which melting resin is filled up in 
metal mold 1 . 

[0022] the field (front face) where each disc-like La Stampa 16 and 26 is mutually allotted to parallel, and each 
La Stampa 16 and 26 faces each other — annular [ of the magnetic-disk substrate 70 / two or more ] ~ two or 
more annular heights for forming 71,71, and — are formed. In this example, the outer diameter is smaller than 
the outer diameter of movable side La Stampa 26, and disc-like fixed side La Stampa 16 is formed. 
[0023] Each cores 12 and 22 have accomplished approximate circle tubed, and they are allotted so that both end 
faces of one of these may be parallel mutually. The La Stampa supporters 13 and 23 of the shape of a cylinder 
which projected in the direction of the core of another side are formed in the edge at which each cores 12 and 22 
face mutually. The rear face (field in which annular heights are not formed) of each La Stampa 16 and 26 will 
touch these La Stampa supporters 13 and 23. The outer diameter of the La Stampa supporters 13 and 23 of the 
shape of a cylinder of each cores 12 and 22 is in agreement with the outer diameter of La Stampa 16 and 26 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/21/2005 



JP,08-287461,A [DETAILED DESCRIPTION] 



Page 4 of 9 



which contacts here. The cooling-medium passage 14 and 24 is formed in each core 12 and 22. 
[0024] The sprue 15 led to the cavity 2 which mentioned above the melting resin from the injection-molding- 
machine nozzle 52 is formed in the core of the fixed side core 12 and the fixed side die set 11. The core of the 
movable side core 22 is penetrated and the ejector 27 is relatively formed there movable to the movable side 
core 22 at the fixed side core 12 side. The ejector 27 has the function as an oil hydraulic cylinder, and the 
cylinder room and the same circle tubed cutter room which are a cylinder-like are formed in the interior. The 
gate cutter 28 has piston 28b allotted to the cylinder interior of a room of an ejector 27, and body of cutter 28a 
which is allotted to the cutter room of an ejector 27 and is joined to piston 28b. A gate cutter 28 moves to the 
fixed side core 12 side according to the oil pressure of the cylinder interior of a room of an ejector 27, and the 
point projects from an ejector 27. 

[0025] Each La Stampa inner circumference electrode holders 35 and 45 constitute the shape of a cylinder, and 
the flanges 36 and 46 which projected in the direction which keeps away from a cylindrical medial axis are 
formed in the edge of one of these. After each La Stampa inner circumference electrode holders 35 and 45 
attach La Stampa 16 and 26 in the La Stampa supporters 13 and 23 of each cores 12 and 22, they are inserted in 
the core of each cores 12 and 22, and a screw stop is carried out there. The flanges 36 and 46 of each La Stampa 
inner circumference electrode holders 35 and 45 contact the inner circumference side of La Stampa 16 and 26, 
and make this stuck to cores 12 and 22. 

[0026] Each La Stampa periphery electrode holders 30 and 40 have the annular ring sections 31 and 41 of the 
same bore as the outer diameter of corresponding La Stampa 16 and 26, and the annular flanges 32 and 42 
which projected in the direction which approaches the core of a ring from the ring sections 3 1 and 41 . The inner 
skin of the flanges 32 and 42 of each La Stampa periphery electrode holders 30 and 40 has constituted the 
periphery shaping sides 33 and 43 which form the peripheral face of the magnetic-disk substrate 70. A part of 
periphery of the ring section 31 of the fixed side La Stampa periphery electrode holder 30 cuts and lacks, and 
the slide contact side 34 in slide contact with the periphery shaping side 43 of the movable side La Stampa 
periphery electrode holder 40 is formed there. 

[0027] Here, it is as follows when it arranges about the correlation of the path of each part of each La Stampa 
periphery electrode holders 30 and 40, the path of each La Stampa 16 and 26, and the path of each part of each 
La Stampa inner circumference electrode holders 35 and 45. 

[0028] The bore of the flange 42 of the outer-diameter > movable side La Stampa periphery electrode holder 40 
of bore ** movable side La Stampa 26 of the ring section 41 of the movable side La Stampa periphery electrode 
holder 40 (path of the periphery shaping side 43) 

** — a fixed side — La Stampa — a periphery — an electrode holder — 30 — a slide contact — a field — 34 — a 
path — > - a fixed side - La Stampa -- a periphery — an electrode holder - 30 - a ring - the section — 31 — a 
bore — ** — a fixed side — La Stampa — 16 — an outer diameter — > — a fixed side — La Stampa — a periphery - 
- an electrode holder — 30 — a flange — 32 — a bore (path of the periphery shaping side 33) — 
The bore of the storage region of the outer-diameter > magnetic disk of the storage region of > magnetic disk 
(outer diameter of a = core non-storage region) 

> — a movable side — La Stampa — inner circumference — an electrode holder — 45 — a flange — 46 — an outer 
diameter — > — a fixed side — La Stampa — inner circumference — an electrode holder — 35 — a flange — 36 — 
an outer diameter — > — a magnetic disk — a substrate — 70 — a feed hole — a path (outer diameter of the = gate 
cutter 28) - 

As for the magnetic disk, between these is [ the core and outermost periphery ] a storage region in the non- 
storage region. Therefore, the storage region of a magnetic disk is a field between a core non-storage region and 
an outside periphery non-storage region above. 

[0029] After each La Stampa periphery electrode holders 30 and 40 attach La Stampa 16 and 26 in each La 
Stampa supporters 13 and 23, they are inserted in the periphery section of each cores 12 and 22, and a screw 
stop is carried out there. The flanges 32 and 42 of each La Stampa periphery electrode holders 30 and 40 
contact the periphery of La Stampa 16 and 26, and make this stuck to cores 12 and 22. 

[0030] Next, the injection molding machine with which the metal mold 1 of this example is formed is briefly 
explained using drawing 2 . This injection molding machine has the injection equipment 50 which fuses resin 
and injects this, and mold clamp equipment 60 which performs the switching action of metal mold 1. 
[0031] The resin from the hopper with which a resin pellet is supplied, and a hopper was supplied, and injection 
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equipment 50 is equipped with the cylinder 51 which fuses this, the nozzle 52 which injects the resin fused 
within the cylinder 51 , the screw allotted in the cylinder 51 , and the screw drive which drives this screw. In 
addition, since it is not directly related to actuation of the metal mold 1 of this example, injection equipment 50 
is not drawn in this drawing other than cylinder 51 and nozzle 52. Moreover, the fixed die plate 61 with which, 
as for mold clamp equipment 60, the die set 1 1 of a cover half 10 is fixed, The movable die plate 62 with which 
the die set 21 of an ejector half 20 is fixed, The tie rod 63 which guides the migration direction of the movable 
die plate 62 to the fixed die plate 61 , It has the toggle mechanism 64 which moves the movable die plate 62 to 
the fixed die plate 61 side, the compression ram 65 made to move the movable side core 22 to the fixed side 
core 12 side, and the ejector rod 66 made to move an ejector 27 to the fixed side core 12 side. In the fixed die 
plate 61, it is equipped with a nozzle 52 and a cylinder 51 so that a nozzle 52 may contact the sprue 15 of the 
fixed side die set 11. The compression ram 65 and the ejector rod 66 are formed movable in the movable die 
plate 62. This compression ram 65 and the ejector rod 66 move with oil pressure. 

[0032] Next, handling and the sequence of operation of the metal mold 1 of this example are explained. First, 
fixed side La Stampa 16 is placed on the La Stampa supporter 13 of the fixed side core 12. And the fixed side 
core 12 is equipped with the fixed side La Stampa periphery electrode holder 30 and the fixed side La Stampa 
inner circumference electrode holder 35, and these are fixed to the fixed side core 12 with a screw. 
Consequently, with the inner circumference electrode holder 35, after the inner circumference side of fixed side 
La Stampa 16 has stuck to the fixed side core 12, it is fixed here, and after the periphery side of fixed side La 
Stampa 16 has stuck to the fixed side core 12 with the periphery electrode holder 30, it is fixed here. Then, it 
equips with the fixed side core 12 to which La Stampa 16 was fixed in the fixed side die set 1 1. 
[0033] Next, like the above, movable side La Stampa 26 is fixed to the La Stampa supporter 23 of the movable 
side core 22 with the inner circumference electrode holder 45 and the periphery electrode holder 40, and it is 
equipped with this in the movable die set 21 . 

[0034] Next, while fixing a cover half 10 to the fixed die plate 61 of mold clamp equipment 60, an ejector half 
20 is fixed to the movable die plate 62 of mold clamp equipment 60. And the toggle mechanism 64 of mold 
clamp equipment 60 is operated, an ejector half 20 is moved to a cover half 10, an ejector half 20 and a cover 
half 10 are stuck, that is, metal mold 1 is closed. 

[0035] After closing metal mold 1, the screw of injection equipment 50 is driven and the melting resin in a 
cylinder 51 is injected in a cavity 2 from a nozzle 52. After restoration of the melting resin into a cavity 2 is 
completed, the compression ram 65 of mold clamp equipment 60 is driven with oil pressure, and the movable 
side core 22 is slightly moved to the fixed side core 12 side. Consequently, the melting resin in a cavity 2 is 
compressed to be shown in drawing 3 . At this time, the movable side La Stampa periphery electrode holder 40 
currently fixed to the movable side core 22 moves with migration of the movable side core 22. In migration of 
this movable side core 22, since it moves to it, contacting the slide contact side 34 of fixed side La Stampa 16, 
the inner skin 43, i.e., the periphery shaping side, of a flange 42 of the movable side La Stampa periphery 
electrode holder 40, from between both sides, the melting resin in a cavity 2 leaks and it hardly comes out of it 
to it. 

[0036] If the resin in a cavity 2 solidifies, the compression ram 65 of mold clamp equipment 60 will be driven 
to hard flow with the above-mentioned, and the movable side core 22 will be retreated from the fixed side core 
12 side. Then, while driving the gate cutter 28 in the movable side core 22 with oil pressure and opening a hole 
in the core of the fabricated substrate 70, drive the ejector rod 66 of mold clamp equipment 60 with oil pressure, 
the point of an ejector 27 is made to project from the movable side core 22, and the fabricated substrate 70 is 
separated from movable side La Stampa 26. And the substrate 70 which the toggle mechanism 64 of mold 
clamp equipment 60 was driven to hard flow with the above-mentioned, and the ejector half 20 was retreated to 
the cover half 10, that is, was fabricated from the aperture and the cover half 10 in metal mold 1 is removed. 
[0037] As the magnetic-disk substrate 70 fabricated by the metal mold 1 of this example is shown in drawing 4 , 
the circular sulci 71 and 71 as a guard bunt corresponding to the annular heights of each La Stampa 16 and 26 
and - are formed in the both sides. Moreover, the level difference 72 according to the configuration of the 
flange 32 of the fixed side La Stampa periphery electrode holder 30 is formed in the non-storage region No of 
the periphery section of this substrate 70, and the circular sulci 73 and 74 according to the configuration of the 
flanges 36 and 46 of the fixed side La Stampa inner circumference electrode holder 35 and the movable side La 
Stampa inner circumference electrode holder 45 are formed in the non-storage region nickel of the inner 
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circumference section of a substrate 70. 

[0038] By the way, in order to imprint the heights of metal mold 1 to a plastic plate 70 at a precision, how to 
carry out the elevated temperature of the die temperature, or carry out the high voltage of the cavity internal 
pressure of metal mold 1 can be considered. However, if a die temperature is too high, when picking out a 
substrate 70 from metal mold 1, a substrate 70 deforms, and there is a case where it stops satisfying the property 
as a magnetic-disk substrate 70. That is, there is an upper limit in a die temperature and sufficient imprint nature 
cannot be obtained. Therefore, it is more desirable to heighten cavity internal pressure, in order to raise imprint 
nature. 

[0039] This cavity internal pressure P is expressed by the amount h of imprints to the slot on La Stampa, and 
the following relational expression. 

h=(P-w4)/(32 and E-d3) (several 1) 

h=3root (3 and P-w4) (/(64 and E-d)) (several 2) 

Here, w is [ the modulus of longitudinal elasticity of a substrate ingredient and d of the flute width of La 
Stampa and E ] flozen layer thickness. In addition, although explained to La Stampa above as that in which the 
heights for forming the slot as a guard band are formed, since a truck is considered as heights to the slot as a 
guard band, in order to form the heights of a truck, it explains to La Stampa here as that in which the slot is 
formed. Moreover, the amount h of imprints is the height of the heights formed in a substrate 70 of the slot on 
La Stampa. 

[0040] In the case of >(h/w) 0.1, (several 2) can be adapted when (several 1) of a more than is <(h/w) 0.1. 
Drawing 5 shows the flute width w of La Stampa, and relation with the amount h of imprints about the cavity 
internal pressure P using these formulas. In addition, this drawing is the case where polycarbonate resin is used 
as a substrate ingredient, and is made into modulus-of-longitudinal-elasticity E=2000MPa and the flozen layer 
thickness of d= lOOnm. For securing the same amount h of imprints, it is necessary to enlarge cavity internal 
pressure P, so that it is necessary to enlarge cavity internal pressure P and and the flute width w of La Stampa 
becomes small, in order to make the amount h of imprints increase as shown in this drawing. For example, in 
the case of w= 1 .0-micrometer flute width of La Stampa, in order to obtain the amount of imprints of h= 200nm, 
cavity internal pressure P=40MPa is required. 

[0041] As an approach of heightening this cavity internal pressure, there is the approach of heightening the 
approach of supplying resin further in a cavity, after being filled up with the resin of the amount of the objects, 
and heightening the dwelling force, and the compressive force applied to the ejector half 20 of metal mold 1 that 
the cavity volume should be made small after being filled up with the resin of the amount of the objects in a 
cavity. With the increment in the resin in a cavity, after the approach of heightening holding power opens metal 
mold 1 , the evil in which the thickness of a substrate 70 increases produces it. On the other hand, such evil does 
not produce the approach of heightening compressive force. 

[0042] Therefore, while being able to make a substrate 70 into the target thickness by moving the movable side 
core 22 and heightening compressive force like this example, after being resin filled up into a cavity, heights 
with the narrow width of face of La Stampa can be imprinted to a substrate 70 at a precision. Thus, as a result of 
being able to imprint heights with the narrow width of face of La Stampa to a precision, a track pitch can be 
narrowed and densification of a magnetic disk can be attained. 

[0043] Next, the 2nd example of the shaping metal mold of the magnetic-disk substrate concerning this 
invention is explained using drawing 6 and drawing 7 . The configuration of fixed side La Stampa periphery 
electrode-holder 30a where metal mold la of this example stops the periphery section of fixed side La Stampa 
16 to the fixed side core 12 as shown in drawing 6 differs from the 1st example, and that of other configurations 
is the same as that of the metal mold 1 of the 1 st example. 

[0044] Fixed side La Stampa periphery electrode-holder 30a of this example has annular flange 32a which 
projected in the direction which approaches the core of a ring from the same ring section 31a of a bore as the 
outer diameter of fixed side La Stampa 16, and ring section 31a like the fixed side La Stampa periphery 
electrode holder 30 of the 1st example. Stair-like, two steps of peripheries of ring section 31a of fixed side La 
Stampa periphery electrode-holder 30a are cut, and are lacked. Slide contact side 34a to which the periphery 
shaping side 43 of the movable side La Stampa periphery electrode holder 40 ****s to the notch by the side of a 
periphery among two steps of this notch is formed. 

[0045] After this fixed side La Stampa periphery electrode-holder 30a also attaches fixed side La Stampa 16 in 
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the La Stampa supporter 13 of the fixed side core 12, it is inserted in the periphery section of the fixed side core 
12, and a screw stop is carried out there. [ as well as the 1st example ] 

[0046] If metal mold la in which this fixed side La Stampa periphery electrode-holder 30a is included is used, 
substrate 70a as shown in drawing 7 will be fabricated. That is, annular crevice 72a according to the 
configuration of the flange 32 of fixed side La Stampa periphery electrode-holder 30a is formed in the non- 
storage region No by the side of the periphery of fabricated substrate 70a. Moreover, although the periphery 
shaping sides 33 and 43 in which the inner skin of the flange 32 of the fixed side La Stampa periphery electrode 
holder 30 also forms the peripheral face of a substrate 70 also for the inner skin of the flange 42 of the movable 
side La Stampa periphery electrode holder 40 in the 1st example are accomplished, in this example, only the 
inner skin of the flange 42 of the movable side La Stampa periphery electrode holder 40 has constituted the 
periphery shaping side 43. That is, unlike the 1st example, in this example, the peripheral face of a substrate 70 
is formed only by the inner skin of the flange 42 of the movable side La Stampa periphery electrode holder 40. 
[0047] As mentioned above, as long as it enables it to displace relatively a movable side La Stampa periphery 
electrode holder, forming a periphery shaping side at least in one side among a fixed side La Stampa periphery 
electrode holder and a movable side La Stampa periphery electrode holder, forming a sliding surface in another 
side, and touching a fixed side La Stampa periphery electrode holder, the configuration of each periphery 
electrode holder may be what kind of configuration. In addition, also in this example, since a cavity 2 is 
compressible, the same effectiveness as the 1 st example can be acquired. 

[0048] Next, the 3rd example of the shaping metal mold of the magnetic-disk substrate concerning this 
invention is explained using drawing 8 . Although the fixed side La Stampa periphery electrode holders 30 and 
30a were fixed to the fixed side core 12 and the movable side La Stampa periphery electrode holder 40 was 
fixed to the movable side core 22, as for the metal mold 1 and la of the above example, periphery ring 30b to 
which, as for metal mold lb of this example, movable side La Stampa periphery electrode-holder 40b 
corresponds to the fixed side La Stampa periphery electrode holder 30 although fixed to movable side core 22b 
is attached in movable side core 22b movable. That is, except that, as for this example, movable side La Stampa 
periphery electrode-holder 40b, periphery ring 30b, movable side core 22b, and fixed side core 12b differ from 
the 1st example, other configurations are the same as that of the 1st example. 

[0049] Movable side La Stampa periphery electrode-holder 40b has annular flange 42b which projected in the 
direction which approaches the core of a ring from the same ring section 41b of a bore as the outer diameter of 
movable side La Stampa 26, and ring section 41b. The inner skin of flange 42b has accomplished periphery 
shaping side 43b which forms the peripheral face of the magnetic-disk substrate 70. A part of periphery of ring 
section 41b has stabbed, and slide contact side 44b which ****s to periphery shaping side 33of periphery ring 
30b mentioned later b is formed there. 

[0050] Periphery ring 30b is allotted to the periphery side of movable side La Stampa periphery electrode- 
holder 40b. This periphery ring 30b has annular flange 32b which projected in the direction which approaches 
the core of a ring from slightly larger ring section 31b of a bore than the outer diameter of ring section 41b of 
movable side La Stampa periphery electrode-holder 40b, and ring section 31b. The inner skin of flange 32b has 
accomplished periphery shaping side 33b which forms the peripheral face of the magnetic-disk substrate 70. 
This periphery shaping side 33b ****s to slide contact side 44of movable side La Stampa periphery electrode- 
holder 40b b ? as mentioned above. The guide rod 38 extended in the direction of movable side core 22b is 
formed in ring section 31 of periphery ring 30b b. In movable side core 22b, the spring 39 which energizes 
periphery ring 30b in the direction of the fixed side core 12 through a guide rod 38 is built in. 
[0051] Two or more formation of the vacuum attraction hole 19 for carrying out vacuum adsorption of fixed 
side La Stampa 16 is carried out at fixed side core 12b. 

[0052] Although the inside is fixed to fixed side core 12b with the fixed side La Stampa inner circumference 
electrode holder 35, since there is no fixed side La Stampa periphery electrode holder 30 like the 1st example, 
fixed side La Stampa 16 is vacuum attraction, and fixes the periphery side to fixed side core 12b. With the 
spring 39 with which periphery ring 30b is built in movable side core 22b, since it is energized in the direction 
of the fixed side core 12, if metal mold lb is closed, flange 32of periphery ring 30b b will contact the periphery 
section of fixed side La Stampa 16, and will force the periphery section of this fixed side La Stampa 16 on fixed 
side core 12b. Although periphery ring 30b is attached in movable side core 22b through the guide rod 38, it is 
movable to movable side core 22b. And since it is always energized to the fixed side core 12b side, unless 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web__cgi_ejje 6/21/2005 



JP,08-287461 A [DETAILED DESCRIPTION] 



Page 8 of 9 



movable side core 22b will move to the fixed side core 12b side in a compression process, periphery ring 30b 
always contacts fixed side La Stampa 16, and the relative-position relation with fixed side core 12b does not 
change. That is, periphery ring 30b will bear the duty of the fixed side La Stampa periphery electrode holder 30 
fixed to the fixed side core 12 in the 1st example, when metal mold lb is closed. 

[0053] In the compression process of a cavity 2, if movable side core 22b moves to the fixed side core 12b side, 
movable side La Stampa periphery electrode-holder 40b currently fixed to movable side core 22b will also 
move with this migration. At this time, movable side La Stampa periphery electrode-holder 40b moves, where 
periphery shaping side 33of periphery ring 30b to which that slide contact side 44b is not displaced relatively to 
fixed side core 12 b is contacted. 

[0054] Therefore, also in this example, the same effectiveness as the 1 st example can be acquired. In addition, 
in this example, although the La Stampa periphery electrode holder and the periphery ring were prepared in 
movable side core 22b, the La Stampa periphery electrode holder and a periphery ring may be prepared in fixed 
side core 12b. 

[0055] Moreover, although each La Stampa of each above example is for forming the circular sulci 71 and 71 as 
a guard band, and — , it may form the pit for truck servoes. Moreover, although the metal mold 1,1a, and lb of 
each above example is the thing of the compression core fabric which carried out the internal organs of the 
compression cores 22 and 22b into the die set, it may apply compressive force to a direct die set, without taking 
a compression core fabric, and may compress a cavity 2. 

[0056] Next, the 1st example of the magnetic-disk substrate concerning this invention is explained using 
drawing 9 . drawing 9 — phi — relation with the amount of face deflections in 2.5" the bending elastic modulus 
of the substrate construction material of the plastic plate for magnetic disks and the distance of 30mm from a 
substrate core is shown. It is required that the amount of face deflections of a magnetic-disk substrate should 
generally be held down to 10 micrometers or less. Therefore, in order to fill this demand, drawing 9 shows that 
a bending modulus of elasticity needs to use the plastic material of 3000 or more MPas. Here, a bending elastic 
modulus is measured in the temperature of 23 degrees C by the examining method specified to ASTMD790. 
[0057] Then, a bending modulus of elasticity is plastic material of 3000 or more MPas, and this example forms 
the magnetic-disk substrate. Specifically as resin applicable to this, polyetherimide resin, a polyether nitrile 
resin, and norbomene system resin are mentioned. By using these resin, deformation is small and the magnetic- 
disk substrate which was excellent in surface smoothness can be obtained. 

[0058] Next, the 2nd example of the magnetic-disk substrate concerning this invention is explained using 
drawing 10 and drawing 1 1 . Magnetic-disk substrate 70c of this example has a three-tiered structure with the 
outer layers 76 and 76 of the surface section which covers and surrounds the inner layer 75 of a cross-section 
core, and this, as shown in drawing 10 . These inner layers 75 and an outer layer 76 are constituted by mutually 
different plastic material. Two or more circular sulci 71c and 71c, — , or a pit is formed in the surface section of 
an outer layer 76. The sandwiches fabricating method generally learned for injection molding as an approach of 
manufacturing plastic plate 70c of such structure is mentioned. This sandwiches fabricating method continues 
injecting until the inside of metal mold is filled up with the resin which injects first the resin which constitutes 
an outer layer (skin) 76 in metal mold, then constitutes a inner layer (core layer) 75. Magnetic-disk plastic plate 
70c of a three-tiered structure can be obtained by this approach. 

[0059] In the plastic plate for magnetic disks, the high imprint nature of the slot on the front face of a substrate 
or a pit is required for high surface smoothness with demand ****. Therefore, from a viewpoint of raising 
surface smoothness, deformation of a substrate is suppressed, the mechanical strength of substrate construction 
material needs to use high resin, and since a mechanical strength needs to use low resin from a viewpoint of 
raising the imprint nature of a slot or a pit, an opposite property is required of a substrate ingredient. 
[0060] Then, a mechanical strength forms the inner layer 75 of substrate 70c by high high rigidity resin, a 
mechanical strength forms the outer layer 76 of substrate 70c by low resin, using two kinds of different resin as 
a substrate ingredient, and he is trying to satisfy the opposite property required of a substrate ingredient to this 
example. 

[0061] Here, as resin which forms the inner layer 75 of substrate 70c, a mechanical strength uses the high 
polyetherimide resin mentioned above and a high polyether nitrile resin, norbornene system resin, etc. 
Moreover, the fiber consolidation mold resin which made the mechanical strength high may be used by being 
filled up with the fiber other than these resin. 
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[0062] Drawing 1 1 shows relation with the rate of an imprint of the slot or pit formed in the modulus of 
longitudinal elasticity and front face of substrate construction material. Here, the rate of an imprint is the value 
of h/H when setting the channel depth of La Stampa to H, and setting the height of the heights of a substrate to 
h. In order to make this rate of an imprint 90% or more, a modulus of longitudinal elasticity needs to fabricate 
from this drawing using the resin of the substrate construction material of 2500 or less MP as. Here, a modulus 
of longitudinal elasticity is measured in the temperature of 23 degrees C by the examining method specified to 
ASTM D638. Therefore, a modulus of longitudinal elasticity uses the thing of 2500 or less MPas for the resin 
which forms the outer layer 76 of substrate 70c. As resin applicable to this, polycarbonate resin, amorphous 
polyolefin resin, and poly methyl pentene resin etc. is mentioned. 

[0063] Moreover, when the water absorption of the resin used as substrate construction material is high, 
moisture is absorbed from a front face with time, a substrate deforms, and there is a problem that surface 
smoothness deteriorates. For this reason, 0.01% or less of the water absorption of the resin which forms an outer 
layer 76 is good. Here, water absorption should be measured in the temperature of 23 degrees C by the 
examining method specified to ASTM D570. As resin applicable to this, amorphous polyolefin resin and poly 
methyl pentene resin etc. is mentioned. Therefore, as resin which forms the outer layer 76 of substrate 70c, 
amorphous polyolefin resin and poly methyl pentene resin with low water absorption is used low [ a mechanical 
strength ]. 

[0064] As mentioned above, by making plastic plate 70c for magnetic disks into the three-tiered structure of the 
inner layer 75 of a cross-section core, and the outer layers 76 and 76 of the surface section, forming a inner 
layer 75 by polyetherimide resin, the polyether nitrile resin, or norbornene system resin, and forming an outer 
layer 76 with either of amorphous polyolefin resin and poly methyl pentene resin, deformation is small, it can 
excel in surface smoothness and the imprint nature of a slot or a pit can obtain good magnetic-disk substrate 



[0065] In addition, it is desirable to also fabricate the magnetic-disk substrate of the 1st example and the 2nd 

example by either among the metal mold of the example described previously. 

[0066] 

[Effect of the Invention] According to this invention, since a substrate can be fabricated with compression 
injection molding, the substrate with which deformation is small and the slot or the pit was imprinted by the 
both sides at the precision can be obtained. Therefore, a S/N ratio can obtain a high-density high and magnetic 



[0067] Moreover, according to other invention, since the mechanical strength of a substrate increases, 
deformation at the time of a revolution of a substrate can be made small, and the flattery nature of the magnetic 
head can be raised. 



[Translation done.] 



70c. 



disk. 
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* NOTICES * 

OPO and NCXPI axe not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 8] 
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[Drawing 10] 
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[Drawing 11] 
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